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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide an organic thin film forming device 
that is 

suitable for mass production, can continuously produce organic EL display 
elements, and can stably and continuously produce highly-reproducible organic 
thin films by using an organic material easy to be thermally modified. 

SOLUTION: In this device, an organic EL display element is manufactured by 
preparing multiple crucibles 12 to be individually filled with multiple organic 
materials, by selecting any one of the crucibles 12, by vaporizing the organic 
material by the use of heat of a corresponding evaporation source 21 in a 
vacuum chamber 1 1 to deposit it on a substrate 20 so as to form each film and 
by laminating the films. The crucibles 12 are formed separately from the 
evaporation sources 21, the crucibles 12 are attachable to and detachable from 
the evaporation sources 21, a transferring mechanism 15 for mounting the 
crucible 12 to and dismounting it from the evaporation sources 21 is provided, 
and the crucible 12 filled with a predetermined quantity of the organic 
material 34 corresponding to the thickness of the film to be formed is mounted 
to the evaporation sources 21 by the transferring mechanism 15 before starting 
the film formation. 
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CLAIMS 
[Claim(s)] 

[Claim 1] Prepare two or more evaporation containers individually filled up with each of several 
organic materials with which kinds differ, choose either of said two or more evaporation 
containers, and within a vacuum chamber In the organic thin film formation equipment which 
the organic material with which it filled up into it is evaporated with the heat of an evaporation 
source, vapor-deposits to the substrate arranged up, forms a film, laminates two or more films 
to said substrate using said various kinds of organic materials, and forms an organic 
electroluminescence display device Said evaporation container and said evaporation source 
are separated, and it is formed, and said evaporation container can be freely detached and 
attached to said evaporation source. And organic thin film formation equipment characterized 
by attaching to said evaporation source the evaporation container in the state where had the 
evaporation container conveyer which attaches and removes said evaporation container to 
said evaporation source, and it filled up with the organic material of the specified quantity with 
said evaporation container conveyer before the membrane formation start. 
[Claim 2] Organic thin film formation equipment according to claim 1 characterized by 
preparing the container hold room where said two or more evaporation containers have been 
arranged, and the membrane formation room where said evaporation source has been 
arranged, and preparing a gate valve between said container hold room and said membrane 
formation room. 

[Claim 3] Said evaporation container conveyer is organic thin film formation equipment 
according to claim 2 characterized by conveying said evaporation container between said 
container hold room and said membrane formation room through the opening in which it had 
the gripper grasping said evaporation container, said evaporation container has been held by 
this gripper, and the gate valve was prepared. 

[Claim 4] Organic thin film formation equipment characterized [ given in any 1 term of Claim 1 - 
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3 ] by being constituted so that said organic material of an amount required for 1 time of stage 
film formation may be filled up into each of two or more of said evaporation containers with 
said container hold room. 

[Claim 5] It is organic thin film formation equipment characterized [ according to claim 1 ] by 
constituting said evaporation container, said evaporation source, and said evaporation 
container conveyer so that it may be arranged at a membrane formation room and each of two 
or more of said evaporation containers may be filled up with the organic material of an amount 
required for 1 time of stage film formation. 

[Claim 6] Organic thin film formation equipment given in any 1 term of Claim 1 -5 which carry 
out that the material supplying mechanism filled up with a required quantity of an organic 
material is established to one membrane formation with the feature at said two or more 
evaporation containers. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the organic thin film formation equipment which 
fitted continuous production of the organic electroluminescence display device available as a 
large-sized flat display panel especially about organic thin film formation equipment. 
[0002] 

[Description of the Prior Art] The liquid-crystal-display element was mainly used for the 
conventional flat display panel. However, about the liquid crystal display, since it not being a 
spontaneous optical element and enlargement are difficult, development of the display panel of 
other form is hurried. On the other hand, an organic electroluminescence display device 
consists of thin film-ized technology of organic polymer material, and hybrid-ized technology of 
organicity and an inorganic material, is a display device based on a new principle, and is a 
spontaneous optical element. Widely [ an angle of visibility ], since structure is easy, it is 
expected as a display panel which will be low cost in the future, and can be enlarged. 
[0003] The organic electroluminescence display device has complicated laminated structure 
from a viewpoint of control of brightness or a luminescent color in practice. An example of an 
organic electroluminescence display device is shown in drawing 4 expressed with section 
structure. The transparent conducting films 72, such as indium oxide, are formed on the glass 
substrate 71 as an anode, further, on the transparent conducting film 72, the electron hole 
transporting bed 73, a luminous layer 74, and the cathode electrode 75 are formed one by one, 
and the protective film 76 of the closure processing for raising a resistance to environment to 
the whole eventually is given. Organic materials, such as a KINORI Norian complex, are used 
for a thoria reel amine dielectric and a luminous layer 74 by the electron hole transporting bed 
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73. Moreover, the organic material (for example, green luminescence coumarin derivative) for 
raising luminous efficiency is used also for a luminous layer 74. Above-mentioned each class 
is formed as a thin layer about 500A thick, respectively. Production was conventionally 
performed by evaporating an organic material and a metallic substance in a vacuum in each 
class of the organic electroluminescence display device. Although production of a thin film has 
the viewpoint that it can produce continuously in recent years to cathode-sputtering technology 
in use In production of the organic thin film of an organic electroluminescence display device, 
on the characteristics of an organic material, highly, it decomposes and vapor pressure 
denatures easily, Since a very weak thing, there being much material which carries out 
sublimation evaporation with fine particles, and patterning by a deposition mask are required 
for the shock of charged particles, such as ion and an electron, based on the Reasons of the 
linearity of particles being required, sputtering technology cannot be used but vapor deposition 
technology is used. Thus, membrane formation of each class of the organic material of an 
organic electroluminescence display device is performed by vapor deposition equipment, and, 
generally the deposition boat evaporation source of the resistance heating method is used for 
this vapor deposition equipment as equipment for research now. 

[0004] An example of the evaporator of a resistance heating method is shown in drawing 5 . 
This vapor deposition equipment is for research. In the vacuum chamber 82 exhausted by the 
high vacuum with the vacuum pump which does not illustrate vapor deposition equipment 
through the exhaust port 81 , the deposition boat 83 is arranged at the bottom, and the 
powdered vapor deposition material 84 is set in the deposition boat 83. The substrate holder 
85 is arranged above a vacuum chamber 82, and the glass substrate 86 with which membrane 
formation is performed on the undersurface is being fixed. Between the glass substrate 86 and 
the deposition boat 83, the thicknessmeter 88 which carries out the monitor of the thickness of 
the shutter 87 which controls the thickness of the film formed, and a film is arranged. Afield 89 
is a membrane formation field. The deposition boat 83 with which it filled up with the vapor 
deposition material 84 is heated by about hundreds of degrees C, comes out outside from the 
pore which vapor deposition material evaporated for this reason, and was formed in the 
deposition boat 83, and goes up, it adheres on the undersurface (transparent conducting film) 
of the glass substrate 86, and membrane formation is performed. Only the number of the kinds 
of organic material film with which a deposition boat is laminated is prepared. 
[0005] Moreover, the crucible called K cell (KUNUNSENSERU) as an evaporation source 
generally used to molecular-beam-deposition equipment is used. An example of the structure 
of K cell is shown in drawing 6 . The crucible 92 made from boron nitride is arranged inside the 
heating coil 91, and a proper quantity of evaporation materials 93 are held in the inside of a 
crucible 92. The thermel shield plate 94 of a three-tiered structure made from the tantalum for 
managing the temperature correctly etc. is formed in the outside of a crucible 92, and 
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thermocouple 95 is formed in the crucible 92 bottom. If current is sent through the heating coil 
91, a crucible 92 will be heated and the evaporation material 93 will evaporate. The 
evaporation of an evaporation material is adjusted by adjusting the current sent through the 
heating coil 91 , supervising the evaporation-rate meter which is not illustrated. K cell tends to 
carry out temperature control, when evaporation temperature is high temperature of 1000 
degrees C or more. 

[0006] Furthermore, JP,H10-195638,A can be mentioned as Prior-art literature about practical 
use equipment. The evaporation source for organic materials which enables exact control of 
the evaporation rate of the charge of add-in material to a chief material, and the organic thin 
film formation equipment constituted using this are indicated by this literature. 
[0007] 

[Problem to be solved by the invention] The organic thin film formation equipment for 
manufacturing an organic electroluminescence display device cannot use sputtering 
technology suitable for continuous production on the actual condition and its characteristics, 
but must apply evaporation technology. According to the evaporator of the above-mentioned 
resistance heating method, when the evaporation material of the deposition boat 83 is lost, it is 
necessary to return the inside of a vacuum chamber 82 to the atmosphere, and to be filled up 
with an evaporation material, and can use on a research level, but it is difficult to use as a 
practical production unit with which continuous production is demanded. That is, it is very 
difficult on structure to perform continuation supply of an evaporation material as an evaporator 
which can produce continuously. 

[0008] The above-mentioned K cell is the crucible which accuracy can improve temperature 
management, and if the K cell concerned is used by the premise of reducing the turnover rate 
of an evaporation material in the evaporator of the above-mentioned resistance heating 
method, the possibility of continuous production will also be considered. However, in reducing 
the turnover rate of an evaporation material, since the loading weight of an evaporation 
material increases in K cell, the problem that the heat capacity of a crucible becomes large and 
temperature control becomes difficult occurs. If temperature control becomes difficult, 
membranous thickness cannot be controlled correctly, but it will have thermal influence on the 
organic electroluminescence display device further vapor-deposited on the glass substrate, 
and it will become difficult to manufacture the organic electroluminescence display device of 
desirable accuracy. Since the K cell itself is the evaporation source which can perform 
precisely exact temperature control, if the loading weight of an evaporation material can be set 
up appropriately and the evaporation material can be supplied continuously, continuous 
production will become possible also in an evaporator. However, since the means which can 
supply an evaporation material continuously is not developed at present, it cannot produce 
continuously. 
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[0009] [ the evaporation source for organic materials indicated by the above-mentioned patent 
disclosure gazette ] The structure of an evaporation source of holding the charge of add-in 
material and evaporating it is constituted from the 1st crucible which is a package body, and 
the 2nd crucible with a pore. The 2nd crucible is inserted in the 1st crucible filled up with the 
charge of add-in material, and by raising steam of the charge of add-in material through a 
pore, it constitutes so that evaporation of the charge of add-in material may be controlled. 
According to this, although the evaporation rate of the charge of add-in material to a chief 
material may be able to be controlled correctly, it is difficult to solve the problem of the 
continuous production pointed out above. 

[0010] The purpose of this invention is to solve the above-mentioned technical problem, it is 
the production unit which can produce an organic electroluminescence display device 
continuously, and using the organic material which denatures easily thermally, it is stabilized, 
produces an organic thin film with sufficient reproducibility continuously, and there is in offering 
organic thin film formation equipment suitable for mass production. 
[0011] 

[Means for Solving the Problem and its Function] The organic thin film formation equipment 
concerning this invention is constituted as follows, in order to attain the above-mentioned 
purpose. The organic thin film formation equipment concerning this invention is equipment for 
forming an organic material evaporated film on a substrate based on a vapor deposition 
operation, when some organic electroluminescence display device production units are 
constituted and the film of an organic material is formed preferably. Organic thin film formation 
equipment is preparing two or more evaporation containers (crucible) individually filled up with 
each of several organic materials with which kinds differ as a premise, choose either of two or 
more evaporation containers, and within a vacuum chamber The organic material with which it 
filled up into it is evaporated with the heat of an evaporation source, it vapor-deposits to the 
substrate arranged up, and a film is formed, two or more films are laminated to a substrate 
using said various kinds of organic materials, and an organic electroluminescence display 
device is formed. An evaporation container and an evaporation source (heating unit) separate 
the organic thin film formation equipment by this invention as the feature, and it is formed, and 
an evaporation container can be freely detached and attached to an evaporation source. And it 
has the evaporation container conveyer which attaches and removes an evaporation container 
to an evaporation source, and it is constituted so that the evaporation container in the state 
where it filled up with the organic material of the specified quantity corresponding to the 
thickness of the film which is going to form membranes with an evaporation container conveyer 
before a membrane formation start may be attached to an evaporation source. According to 
the above-mentioned composition, in the stage before enabling attachment and detachment of 
a crucible to the main part of an evaporation source and performing membrane formation by 
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vapor deposition to the crucible concerned (the inside of the atmosphere, or under pressure 
reduction), weighing capacity and restoration of the organic material of an amount required for 
1 time of stage film formation are carried out correctly, and it is prepared. In stage film 
formation, membrane formation by vapor deposition is performed setting the prepared crucible 
to the evaporation source of the membrane formation interior of a room one by one, and 
continuous production of an organic electroluminescence display device is attained by this. In 
the above-mentioned composition, the container hold room where further two or more 
evaporation containers have been arranged, and the membrane formation room where the 
evaporation source has been arranged are prepared, and a gate valve is prepared between a 
container hold room and a membrane formation room. It is isolated with a gate valve and the 
container hold room where two or more crucibles with which it was removed from the 
membrane formation room where membrane formation by vapor deposition is performed, and 
the evaporation source, and a little required organic materials were filled up are prepared is 
held uniquely respectively at a predetermined vacuum state. In the above-mentioned 
composition, further, the above-mentioned evaporation container conveyer is equipped with 
the gripper grasping an evaporation container, holds an evaporation container by this gripper, 
and is characterized by conveying an evaporation container between a container hold room 
and a membrane formation room through the opening in which the gate valve was prepared. 
The evaporation container conveyer has the function to convey that continuous production 
should be made possible for the crucible which was constituted as a transfer robot and 
constituted free [ attachment and detachment ] to the evaporation source. In the above- 
mentioned composition, it is constituted so that the organic material of an amount required for 
1 time of stage film formation may be filled up into each of further two or more evaporation 
containers with a material supplying room, by being comparatively alike and making it a small 
quantity (grade of about 1g or less), heat capacity of the crucible which becomes possible 
[ miniaturizing a crucible ] and poses a problem in K cell which is the above-mentioned 
conventional technology can also be made small. Moreover, since supply and restoration of an 
organic material can carry out easily in the atmosphere into stage film formation, it becomes 
possible to produce continuously easily. Moreover, the organic thin film formation equipment 
concerning this invention is set in the 1st above-mentioned basic composition. Without 
preparing a container hold room specially, it can be considered only as a membrane formation 
room and an evaporation container, an evaporation source, and an evaporation container 
conveyer can be arranged in the same membrane formation room, and it can also constitute 
so that each of two or more evaporation containers may be filled up with the organic material 
of an amount required for 1 time of stage film formation. According to this composition, overall 
composition is simplified. Furthermore, in each above-mentioned composition, it is also 
desirable to constitute so that the material supplying mechanism which fills up two or more 
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evaporation containers with the organic material of an amount required for one membrane 
formation may be attached. In order to make continuous production possible, it is required to 
equip the material supplying equipment which an organic material is supplied automatically 
and can fill up a crucible. 
[0012] 

[Mode for carrying out the invention] Below, the suitable embodiment of this invention is 
explained based on an accompanying drawing. 

[0013] Drawing 1 - drawing 3 show the typical embodiment of the organic thin film formation 
equipment concerning this invention. This organic thin film formation equipment is constituted 
as some organic electroluminescence display device production units. This organic thin film 
formation equipment is vapor deposition equipment which forms correctly the film of each 
vapor deposition layer of an organic material which has predetermined thickness with sufficient 
reproducibility, and is produced continuously in manufacture of the organic 
electroluminescence display device formed including the vapor deposition layer of the two- 
layer organic material shown, for example in drawing 4 , and the vapor deposition layer of a 
metallic substance. Drawing 1 shows the composition of the whole system of organic thin film 
formation equipment, and two or more signal lines (a dashed line shows) when each portion, 
the controller (controller), electric supply part (power supply) and controller which constitute 
membrane formation equipment, and each part of equipment are connected, the feeder (an 
alternate long and short dash line shows) which connects an electric supply part and an 
evaporation source, etc. are shown. The organic thin film formation equipment by this 
embodiment is equipped with the vacuum chamber 1 1 to which membrane formation is 
performed by vapor deposition operation of an organic material, and the container hold room 
(reserve room) 13 which two or more evaporation containers (or evaporation boat) 12 12, i.e., 
two or more crucibles, are prepared, and is arranged. A vacuum chamber 1 1 and the container 
hold room 13 adjoin, and are prepared, and a gate valve 14 is formed in between them. A gate 
valve 14 is usually closed and isolates a vacuum chamber 1 1 and the container hold room 13. 
Moreover, by opening a gate valve 14, the opening which leads both between a vacuum 
chamber 1 1 and the container hold room 13 is formed, and it becomes possible to move either 
of two or more crucibles 12. The transport mechanism 15 prepared in the inside of the 
container hold room 13 is used for migration of a crucible 12. The vacuum pump 16 and 17 are 
attached to each of a vacuum chamber 1 1 and the container hold room 13, these vacuum 
pumps operate independently, and each ** is independently exhausted with these vacuum 
pumps, and it is decompressed so that it may be in a respectively discrete vacuum state. 
[0014] The number of the crucibles 12 arranged in the container hold room 13 is equivalent to 
the number of two or more layers depended on various kinds of organic materials usually 
included in the organic electroluminescence display device which is going to form membranes, 
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for example. Three crucibles 12 are shown by the example of illustration. Three crucibles 12 
are arranged at the pivotable disc-like palette 18. Two or more holding holes (crucible ****) for 
holding a crucible 12 are formed in the palette 18, and the crucible 12 is set free [ receipts and 
payments in the holding hole ]. The characteristic number is assigned to each holding hole 
corresponding to the position. This characteristic number is used as management data for 
controllers which manages stage film formation, when performing membrane formation by 
vapor deposition about the material held in each crucible. The crucible 12 which carries out 
weighing capacity of the organic material precisely, and finished being filled up with it is set to 
a palette 18. In the stage before starting membrane formation, the organic material for forming 
organic material vapor deposition layers mentioned above, such as an electron hole 
transporting bed and a luminous layer, one by one is strictly filled up into each of two or more 
crucibles 12 with required and sufficient amount in 1 time of stage film formation. Therefore, 
since each crucible 12 is relatively filled up with a little (grade of about 1g or less) organic 
materials as compared with the case of the conventional crucible and what is necessary is to 
just be filled up with a small amount of vapor deposition material, crucible 12 the very thing 
also has a small form as compared with the conventional crucible. In addition, the crucible 12 
is made from quartz. 

[0015] Furthermore, as shown in drawing 1 , the material supplying room 41 is established in 
the right-hand of the container hold room 13, and between the container hold room 13 and the 
material supplying room 41, the gate valve 19 which can be opened and closed freely is 
formed. The material supplying room 41 is equipped with the material automatic feed 
mechanism 42 equipped with the nozzle 42a for supplying material. When filled up with the 
organic material of an amount required for each of two or more crucibles 12 in the container 
hold room 13, a gate valve 19 is opened. 

[0016] A vacuum chamber 1 1 is a portion into which membrane formation based on a vapor 
deposition operation is performed, the glass substrate 20 with which membrane formation is 
performed up is arranged, and two or more evaporation sources 21 are formed in the lower 
part. An organic material is vapor-deposited by the undersurface of the glass substrate 20. 22 
is an electrode holder which fixes the glass substrate 20 in drawing 1 R> 1 . An evaporation 
source 21 has the following focus, although the whole basic composition is similar to the 
conventional composition explained by drawing 6 . The detailed structure of an evaporation 
source 21 is shown in drawin g 3 . An evaporation source 21 is equipped with the telescopic 
heating unit 23 using a heating coil, and the thermel shield part 24 which consists a heating 
unit 23 of thermel shield plate 24a-24c of wrap plurality. In this evaporation source 21 , a 
crucible 12 dissociates, and is formed to the heating unit 23, a crucible 12 has the feature in 
the point established free [ attachment and detachment ] to a heating unit 23, and this point is 
a big point of difference with the composition of the conventional evaporation source. 
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Therefore, the heating unit 23 has a form like the container which can take a crucible 12 in and 
out of the upper opening 23a. Furthermore, the bearing member 25 which can move up and 
down freely is formed in the lower part of the heating unit 23. The crucible 12 into which it was 
put inside the heating unit 23 is supported by the bearing member 25 in that lower part, and 
further, this bearing member 25 is moved up and down, as the driving device 26 (shown in 
drawing 1 ) shows to Arrow A. By the motion moving of the bearing member 25, a crucible 12 
is projected and can perform ejection of a crucible 12 easily. Although the crucible 12 of 
explanation set to the evaporation source 21 for convenience is shown to the state where the 
upper part came out by the example shown in drawing 1 and drawing 2 , in the case of 
membrane formation, the bearing member 25 descends further, it leaves the edge (portion of a 
collar) 12a of the upper part, and, as for a crucible 12, the whole bottom enters into a heating 
unit 23. And when taking out from an evaporation source 21 , a crucible 12 is thrust up by the 
motion moving of the lower bearing member 25, and it is easy to hold a crucible 12 according 
to the transport mechanism 15. In addition, it is also possible to constitute so that all the 
crucibles 12 may be entirely put in into a heating unit 23. Operation for making the bearing 
member 25 of the driving device 26 drive is controlled by the controller 27 which consists of 
computers as shown in drawing 1 . By the control program for performing membrane formation 
processing in the memory part being built in a controller 27, and operating the bearing member 
25 of an evaporation source 21 according to the control program concerned, and relating the 
transport mechanism 15 and making it operate, a crucible 12 is conveyed and attachment and 
removal are performed. Moreover, a controller 27 sets up and manages the process conditions 
(vapor deposition material, weighing capacity weight, preset temperature, etc.) of each organic 
material which evaporates according to the characteristic crucible number mentioned above 
the whole crucible. 

[0017] In a vacuum chamber 11, five or more evaporation sources 21 are established, for 
example. The organic material of a different kind by establishing two or more evaporation 
sources can be evaporated simultaneously. When evaporating an organic material in each of 
two or more evaporation sources 21, electric power is supplied to a heating unit 23, and an 
evaporation source 21 is heated, but the conditions for heating of each evaporation source 21 
(preset temperature) are independently controlled by a controller 27. Moreover, the shutter 28 
is formed in each evaporation source up, and it becomes possible to raise up the material 
which evaporated when this opened. Illustration of the mechanism in which a shutter 28 is 
made to open and close in drawing 1 is omitted. 

[0018] The membrane formation field 29 is formed in the space between the glass substrate 20 
and the shutter 28 of an evaporation source 21 in a vacuum chamber 1 1 . The electrode holder 
22 for attaching the glass substrate 20 is formed so that it may rotate with the rotation 
equipment 30 which was formed in the Amai part of the vacuum chamber 1 1 , and was formed 
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out of the vacuum chamber 1 1 . Rotating the glass substrate 20 is to carry out vapor deposition 
to a substrate side uniformly. Operation of rotation equipment 30 is controlled by a controller 
27. Moreover, although thicknessmeter was attached in the former corresponding to the 
membrane formation field 29 [ in the case of the vapor deposition equipment of the organic 
material by this embodiment ] A crucible 12 is filled up with a small amount of material to use it 
by vapor deposition membrane formation at each time, and since it is carrying out as 
[ determine / by managing the loading weight in a crucible 12 strictly and correctly / the film 
thickness of the vapor deposition layer of an organic material ], it is not necessary to carry out 
the monitor of the film thickness formed by attaching thicknessmeter. However, it is also still 
more possible like illustration to improve film thickness management of a vapor deposition 
layer by attaching thicknessmeter 31 , realizing feedback control and combining with the 
characteristic composition of this invention. In this case, the information detected by 
thicknessmeter 31 is sent to a controller 27. 

[0019] Moreover, thermocouple 32 is built in the above-mentioned bearing member 25. It is for 
thermocouple 32 measuring the temperature of a crucible 12, and the temperature information 
on the crucible 12 obtained by measurement is given to a controller 27. To the heating coil of a 
heating unit 23, from the electric supply part 33, current is supplied and the cooking 
temperature of a crucible 12 is determined according to the amount of current supplied. The 
cooking temperature of a crucible 12 determines the evaporation of the material 34 with which 
the crucible 12 was filled up. Then, a controller 27 controls the amount of current supplied from 
the electric supply part 33 based on the temperature information on the crucible 12 given from 
thermocouple 32, and sets up the optimal amount of current suitable for vapor deposition. The 
electric power supplied to the heating unit 23 of the evaporation source 21 set on the occasion 
of material evaporation of each crucible 12 is individually controlled by a controller 27 for every 
material, being managed by a characteristic crucible number. 

[0020] [ the transport mechanism 15 established in the container hold room 13 ] The hand 35 
which can be opened and closed and which grasps a crucible 12 as shown in drawing 2 , It is 
the transfer robot mechanism which consists of an arm 38 elastic like an arrow 37 which can 
rotate freely, a support 39 which moves up and down as shown in the arrow B of drawing 1 , 
and a hand 35, an arm 38 and the driving device 40 to which operation concerning a support 
39 is made to perform like an arrow 36. A hand 35 is formed in the point part of an arm 38, and 
an arm 38 is fixed to the point part of a support 36. When a support 36 rotates, rotation of an 
arm 38 is attained. Operation of the driving device 40 is controlled according to the 
conveyance program included in the control program for the membrane formation prepared for 
the memory part of the controller 27. For example, when membrane formation is performed, 
either of two or more crucibles 12 set to the palette 18 of the container hold room 13 is chosen 
by operation of the transport mechanism 15. It is grasped by a hand 32, and after the gate 
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valve 14 has opened, as shown by the drawing 2 destructive line, it is carried to the inside of a 
vacuum chamber 11, and is set to an evaporation source 21. in this case, [ the crucible 12 
attached to an evaporation source 21 at the container hold room 13 in the stage before 
membrane formation is started ] It fills up beforehand, and the material of a small quantity in 
comparison only of the part of the predetermined thickness of the organic material vapor 
deposition layer formed by one membrane formation according to the stage film formation 
performed after that makes, and is prepared. 

[0021] Although the transport mechanism 15 was formed in the container hold room 13 with 
the above-mentioned composition, it is also possible to form the transport mechanism 15 in the 
inside of a vacuum chamber 1 1 , i.e., the membrane formation interior of a room. In this case, it 
becomes the composition which goes a crucible 12 to the container hold room 13 for picking 
from the vacuum chamber 1 1 side. Moreover, in the above-mentioned composition, it is also 
possible to constitute so that two or more crucibles 12 of a preparatory step may be formed in 
a vacuum chamber 1 1 using a palette instead of forming the container hold room 13 separately 
from a vacuum chamber 1 1 . It becomes unnecessary in this case, to open and close a gate 
valve 14 in the case of conveyance of a crucible. 

[0022] Next, the composition which fills up with the material of an organic material each 
crucible 12 set to the palette 18 of the container hold room 13 is explained. Restoration of the 
material to each crucible 12 is performed in the stage before stage film formation is started, or 
the stage in stage film formation. When filled up with material, after the gate valve 14 has 
closed, a gate valve 19 is opened. Therefore, the vacuum state in a vacuum chamber 11 is 
held. If a gate valve 19 is opened, will be led by the container hold room 13 and the material 
supplying room 41 . At this time, each crucible 12 ** is grasped, for example by the transport 
mechanism 15, and it carries to the nozzle 42a bottom of the material automatic feed 
mechanism 42, and supplies and fills up with a predetermined material chosen from Nozzle 
42a to the crucible 12 according to the crucible. The material tank is formed in the inside of the 
material automatic feed mechanism 42 for every organic material, a required material is picked 
out from these material tanks, and each crucible 12 is supplied through Nozzle 42a. Operation 
of the material automatic feed mechanism 42 is controlled by a controller 27. after that, it is 
only a part required for the film thickness produced by 1 time of the stage film formation by the 
vapor deposition carried out by a vacuum chamber 11, and the loading weight of the material 
supplied to each crucible 12 from the material automatic feed mechanism 42 is boiled 
comparatively, and is little (grade of about 1g or less). 

[0023] According to the above-mentioned composition, weighing capacity and restoration are 
made exact at each crucible 12 to which a small amount of material corresponds, for example 
in comparison at the material supplying room 41 of an atmospheric pressure state or a 
pressure reduction state. Completion of restoration of the material to each crucible 12 will 
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close a gate valve 19 after that. If a gate valve 19 is closed, the vacuum pump 17 will operate, 
the inside of the container hold room 13 will be decompressed, and it will change into a 
predetermined vacuum state, and will shift to the following stage film formation. In stage film 
formation, a gate valve 14 is opened, two or more crucibles 12 prepared for the palette 18 are 
conveyed and set to the evaporation source 21 in a vacuum chamber 1 1 by the transport 
mechanism 15, respectively, and membrane formation is started. [ according to the 
composition of the above material supplying ] in the stage before stage film formation is started 
Correctly, can carry out weighing capacity of a little organic materials needed by stage film 
formation to two or more crucibles 12 carried in to the vacuum chamber 1 1 to which membrane 
formation based on a vapor deposition operation is performed, and in stage film formation 
Since the crucible which holds the material needed for membrane formation with the vacuum 
state of a membrane formation room maintained can be exchanged one by one and an organic 
material can be supplied continuously, it can produce continuously by production of the organic 
electroluminescence display device by vapor deposition. 

[0024] Moreover, since the container of the size which can be filled up with an amount required 
for one vapor deposition membrane formation is sufficient as a crucible 12, a bore can form it 
in the small size about 10mm and whose height are about 30mm. For this reason, the heat 
capacity of a crucible becomes small, moreover, the structure of an evaporation source 21 , 
and since the miniaturization of a heating unit 23 is also mainly possible, overall thermal 
radiation becomes small and the damage of a substrate is reduced. Moreover, since the 
above-mentioned feedback control can function effectively, it has the advantage that 
temperature control nature improves. Furthermore, since it enabled it to manage correctly by a 
relation with the thickness of the vapor deposition layer by which the amount of the material 
needed by membrane formation by vapor deposition is formed, control of an organic material 
which is easy to carry out reforming thermally can be enabled, and an organic material can be 
managed effectively. 

[0025] The embodiment mentioned above can be changed as follows. For example, although 
only the crucible was conveyed in the above-mentioned, it can also constitute so that a heating 
unit may be made to unite with a crucible and it may convey. In this case, since the 
temperature conditions of a crucible are always held uniformly, struggling between crucibles 
can be decreased. 
[0026] 

[Effect of the Invention] In the equipment which produces an organic electroluminescence 
display device by membrane formation by evaporation by the above explanation according to 
this invention so that clearly Separate and constitute the heating unit and evaporation 
container of an evaporation source, and it has composition which can detach and attach a 
crucible freely to the main part of an evaporation source. In order to fill up only a small quantity 



http://dossierl.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fdossierl%2Ei... 2/27/06 



JP.2000-223269,A [CLAIM + DETAILED DESCRIPTION] 



Page 13 of 13 



required for each crucible with the organic material needed in 1 time of stage film formation 
and to prepare it before performing stage film formation, it became possible to perform 
continuous production, as opposed to an evaporation source - inside ** which can be 
detached and attached - in order to establish a small crucible, the transport mechanism which 
conveys this crucible, and the automatic material supplying mechanism which fills up 
automatically in the atmosphere or with the bottom of pressure reduction the material of the 
optimal amount by which weighing capacity was correctly carried out to the crucible The 
organic thin film formation equipment which can perform practical continuous production is 
realizable. Since what is necessary is to just be filled up with the continuous organic material 
which is sufficient for 1 time of stage film formation again at each crucible, a small crucible can 
be used, the heat capacity of a crucible becomes small, and the temperature control nature of 
the organic material with which the crucible was filled up improves. 



[Translation done.] 
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